Background: Total Anomalous Pulmonary Venous Drainage (TAPVD) is a rare disease, with an approximate incidence of 0.058 to 0.083:1,000 live births. It has a mortality rate of around 80% to 90% in the first year, if not treated early.
Introduction
The total anomalous pulmonary venous drainage (TAPVD) is a rare disease, with an approximate incidence of 0.058 to 0.083:1,000 live births, corresponding to around 1% to 3% of congenital cardiopathies. Although rare, it presents a mortality rate of around 80% to 90% in the first year and requires early surgical treatment [1] [2] [3] .
The outcomes of this treatment have improved throughout the last decades, presenting decreasing levels of mortality in the largest pediatric surgical centers worldwide 2, [4] [5] [6] [7] . Previous publications have demonstrated that the hospital mortality has been influenced by several factors, and among them, the temporal influence, low weight at the time of surgery, the infracardiac anatomic type and the obstructive subtype 3, [4] [5] [6] [7] [8] [9] [10] [11] .
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and age at the moment of the surgery and anatomic subtype (supracardiac, cardiac, infracardiac or mixed).
The data on the obstruction to the pulmonary venous flow were obtained from the results of the echocardiography, catheterism and surgical description. The presence of obstruction was considered when an accelerated flow was observed through the IAC or through the anomalous pathway at the echocardiography, pressure gradient or stenosis images at the catheterism or when some visible obstruction was identified during the surgical procedure.
The procedures were carried out by the same surgical team, with the same main surgeon throughout the entire analyzed period.
Fisher's exact test or the Chi-square test was used to evaluate the association between the qualitative variables. Student's t test for independent samples or the non-parametric Mann-Whitney test was used to compare the two groups regarding the quantitative variables, when appropriate. The ROC curve was used to establish a cutoff through which the sample could be divided in two groups and the temporal influence on the several variables, especially deaths, could be analyzed. The joint analysis of the variables was carried out by adjusting a Logistic Regression model, considering death (yes or no) as the response variable and the variables that presented p values < 0.20 at the univariate analysis as explicative variables. After adjusting the model, the odds ratio (OR) values and the 95% confidence intervals (95% CI) were estimated. Statistical significance was set at p < 0.05. The data were organized in a Excel spreadsheet and analyzed using the Statistica software package, release 8.0.
Results
The sample consisted of 123 patients with a diagnosis of TAPVD, who underwent surgery between January 1979 and March 2008. There was a clear predominance of the male sex, with 63.4% of male vs 36.5% of female patients. Weight and age medians were 4.1 kg (2 to 24 kg) and 120 days (4 days to 9 years and 9 months) respectively. Over the last five years, 33% of the cases were children younger than 30 days of life. Weight below the 5 th percentile was observed in 67.5% of the studied children, with no influence on gender.
There were no changes regarding the ECC time and aortic occlusion time for decades. As for the anatomic types, the incidence was homogenous, with a prevalence of the supracardiac type throughout the analyzed period (Table 1) . Obstruction to drainage was present in 30% of the cases and the infracardiac subtype was the one most often associated with this condition, which occurred in 50% of the cases. However, the largest number of obstructive cases was observed in the supracardiac subtype, due to the fact that the latter is the most prevalent anatomic subtype.
A ROC curve was used to define the cutoff for the temporal analysis, which showed 15 years as the highest sensitivity cutoff. Hypotheses of temporal influence were tested for the demographic characteristics and for the occurrence and interference with the deaths. Both the univariate and the multivariate analyses showed that the presence of obstruction to the pulmonary venous flow was the only variable positively associated with the deaths (p = 0.005), regardless of the temporal evolution. The mortality among these cases was 44%.
The general mortality rate was 27% and of these, 25% occurred during the neonatal period. The percentage analysis showed a significant decrease in the number of deaths that had occurred more than 15 years before (41.2%), and those occurred in the last fifteen years (24.7%), without statistical significance (Tables 1 and 2 ). There were no deaths throughout the last five years of the sample (Chart 1).
Discussion
The outcome of the surgical treatment of TAPVD has significantly improved during the last decades and some series in the literature have reported mortality rates as low as 10% 2, 7, [12] [13] [14] [15] [16] . Among the causes responsible for this improvement are the earlier diagnoses and their quality, as well as the pre and postoperative management 2, 4 . This study, corroborating the literature data, has shown an improvement in mortality throughout the decades, which was equal to 0 (zero) during the last 5 years analyzed in the study (Chart 1). Among the possible causes for the improvement in survival are the earlier diagnosis and intervention, observed through the important decrease, although not statistically significant, in weight and age at the time of surgery (Table 1) .
During the three decades of analysis, the time of ECC and AO did not show significant changes at the start of the sample, probably due to the surgical team's learning curve. IN more recent years, it presented levels that were similar to those at the start, probably due to the highest complexity of the patients' conditions, who were younger and weighed less at the time of surgery.
At the start of our Service, most of the diagnoses were attained through cardiac catheterism, aided by the echocardiography. Currently, with the evolution in resolution of echocardiographic images, almost all children are submitted to surgery using this method, with the invasive hemodynamic method being used only in more complex cases (Table 2) , following a worldwide trend.
In our analysis, only the obstruction to the pulmonary venous flow was associated with a higher mortality, with no temporal neutralization, that is, even those patients that underwent surgery less than 15 years before presented the influence of venous obstruction on the occurrence of death. The obstruction to drainage is pointed out by several authors as the most important factor for the disease prognosis 3, 4 . Even in those cases where the obstruction did not show to be significantly related to the early deaths, it interfered with the long-term evolution, with a higher need for reoperations or even neurocognitive damage 4, 10, 12, 15 .
In 2007, Kramlou et al 3 , analyzed 377 patients submitted to surgery between 1947 and 2005 and concluded that the infracardiac and cardiac anatomic types, as well as the occurrence of obstruction to the pulmonary drainage were risk factors for death. In this study, the time of surgery could not neutralize such risk factors, that is, even patients who were submitted to surgery more recently showed the influence of 
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Chart 1 -Temporal evolution of mortality.
the anatomic subtype and the obstruction to drainage subtype on a poorer outcome. On the other hand, Hyde JAJ et al 4 , in 1999, when retrospectively analyzing 85 patients submitted to surgery between 1988 and 1997, did not find a correlation between the anatomic subtype or the obstructive type and the early death outcome. For these authors, the recurrent pulmonary venous obstruction was associated with a higher number of future reinterventions, but not with a higher risk of mortality. For Kirshbom et al 10 , the occurrence of pulmonary venous obstruction was associated with a worse long-term prognosis. The patients presenting this condition, after a median follow-up of 5.9 years, had a lower level of schooling than the patients without preoperative obstruction.
Our series consisted of 75% of patients with weight < 5 th percentile for age, which reflects the high metabolic consumption rate these patients are submitted to 5 . This information was similar to the one reported in the series by Choudhary et al 5 in 1999. They analyzed 73 children submitted to surgery between 1987 and 1997 in a center of reference in Pediatric Cardiology in New Delhi, India. These authors observed a statistically significant association between weight < 25 th percentile and early death. As in our series, the difficulties to have access to a reference center result in a later diagnosis, which causes patients to be brought to the medical center at an older age, more malnourished, presenting a worse clinical condition, leading to a higher rate of morbidity in both the pre and the postoperative periods.
A similar situation was observed by Binotto et al 6 in an analysis of 70 cases. Preoperative infection and inadequate clinical condition at the time of evaluation were pointed out as risk factors for mortality, reflecting the difficulty in obtaining early treatment access at reference centers.
In the present study, we analyzed only the immediate postoperative outcomes, without considering the long-term follow-up. The EEC time-related effects, as well as those related to deep hypothermia, ICU stay and mechanical ventilation, among others, have been mentioned by several authors as influencing the neurocognitive development [8] [9] [10] [11] . The duration of ECC time, the use of deep hypothermia in some of our patients, the prolonged hemodynamic instability to which some of these patients were submitted before the surgical procedure and, in more recent years, the early intervention in the neonatal period, presented in our series, are potential risk factors for neurocognitive function impairment in the long-term follow-up that need further analysis.
After three decades of evolution, one can observe advances in the immediate mortality of the anomalous pulmonary vein drainage cases in our service, which currently presents levels that are consistent with the literature. The obstruction to pulmonary venous flow remains a poor prognostic factor in our country. The present study displays the reality of a developing country, showing the great difficulty in attaining an early diagnosis and access to reference centers. An important decrease in the age at the diagnosis was observed during the study period, albeit without statistical significance. One can infer that this fact might be due to a higher level of awareness of the clinical presentation of congenital cardiopathies by the generalist pediatrician and an early referral to the pediatric cardiologist.
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